The study investigated the stomach content of Atya gabonensis from lower River Benue in Nigeria from January 1998 to January 2000.The stomach analysis was carried out using frequency of occurrence and numeric methods. It was observed that the organism fed on algae, diatoms, insect parts and detritus, algae and detritus forming the most important food items. Algae constituted 61.9% of food item by number and 88.5% by occurrence. Detritus occurred in 79.1% of stomachs examined. Amongst the algae, Scenedesmus quaricauda was the most preferred, constituting 20.7% by occurrence and 37.9% by number, followed by spirogyra which constituted 17.8% and 23.9% by occurrence and number, respectively. The least eaten food item was insect parts. A. gabonensis can be said to be an omnivorous detrivore, its preference for food changing with season and size of the prawn with peak in July.
Introduction
Atya gabonensis is a freshwater prawn, which was first reported in Gabon (Powell, 1982) . It inhabits clear waters, burrows on root masses, crevices and rocky bottoms. Reed (1967) reported the occurrence of A. gabonensis in large Nigerian rivers. It has been found to occur in great abundance in River Benue.
Food studies in fish and shell fishes are carried out to determine the diet of the species and its implication for the management of the fisheries. According to Wootton (1992) , food and feeding habits are indispensable part of biological and taxonomic studies because it is an essential function of an organism as growth, development and reproduction are all dependent on energy that enters an organism in the form of food. Food, therefore, is a basic determinant of distribution, abundance and rate of growth of prawns. Prawns are said to be omnivorous, eating all types of food (Adetayo & Kusemiju, 1994) . Their diets also include aquatic insects and larvae, algae, detritus, mollusca and crustaceans (New, 1987; Lee et al., 1980) , and they depend heavily on natural foods. Kurian & Sebastian (1982) also observed that adult prawns fed on plants and animal matter as well as detritus, while New (1990) reported that the stomachs of first year individual prawns contained large proportion of diatoms. Adetayo & Kusemiju (1994) also reported that prawns are detritvorous and omnivorous and that filamentous algae and detritus constituted the most important food items occurring in every stomach of Peneaus notialis. Khan et al. (2001) observed that the food of both juvenile and adult penaeids consisted of microalgal cells and organic detritus. Similarly, New (1990) observed that prawns were detrivorous and omnivorous, and that the food item found in the stomach were routinely consumed by young penaeids.
The aim of the study was to investigate the type of food eaten by A. gabonensis. Such studies could be important in the rational management and culture of the commercially important freshwater prawn.
Materials and methods
A total of 1000 specimens of A. gabonensis were collected from lower River Benue forthnightly from January 1998 to January 2000, with the assistance of fishermen using local traps. The specimens were kept in icechests before being taken to the laboratory to be examined immediately or kept in a deep freezer (0-4 0 C) to reduce post humous digestion. The analysis of the stomach content was carried out by both frequency of occurrence and numerical methods as described by Hyslop (1980) . Out of the 1000 stomachs examined, 48 (4.8%) were empty. The food organisms were identified using relevant keys (Yoloye, 1994; Wiafe & Frid, 2001 ).
In the frequency of occurrence method, the number of times each food item occurred in the stomach was recorded. The per-centage of the frequency of occurrence was calculated relative to the number of stomachs that contained food items. The merit of this method is that it gives good information on the various types of organisms fed upon, while the demerits are that (i) it does not give information on the quantities or numbers of food items, and (ii) it does not give consideration to the accumulation of food organism which are resistant to digestion. The numerical method involves counting the number of individual food items in each stomach and the total of each food item as the percentage of the total number of all food items eaten by the prawn. The merit of this method is that one can determine the relative significance of the different food items, but its demerit is that the most numerous organisms may not necessarily constitute the most important food item.
Results

Stomach contents of A. gabonensis
The major food items found in the stomach of A. gabonensis are shown in Table 1 . Algae and detritus constituted the most important food items occurring in every stomach examined. Algae formed the major constituents of the stomach constituting about 61.9% of food items by number and 88.5% by occurrence. Diatoms formed the second largest constituents of the stomach, accounting for 20.9% by number and 63.0% by occurrence, respectively. The third most important food item was insect parts, which constituted 1.9% by number and 5.0% by occurrence. The alimentary canals were found to contain food items in association with sand grains, which occurred in 95.2% of the specimens. They were found to be in association with unidentified masses, which probably were part of the detritus matter or undigested food items. Amongst the algae, Scenedesmus quaricuada constituted the highest by number (20.7%) and 34.4% by occurrence. This was followed by spirogyra fragments, which constituted 17.9% by number and 30.9% by occurrence. Closterium ehrenbergi constituted 6.5% by number and 9.6% by occurrence. The least eaten algae species were Chroococcus dispersus, Oscillatoria corallinare, Anabaena affinis, Akistodesmus falcatus and Pediastrum duplex. In the case of diatoms, it was observed that Pinularia interupta was most preferred, accounting for 9.9% by number and 27.8% by occurrence. The least eaten diatoms were Gomphornema sp. and Melosira varians. Insect appendages and larvae constituted 1.9% by number and 5.0% by occurrence. The unidentified food mass was made up of organic detritus and sand grains, accounting for 95.2% by occurrence.
Monthly variations in stomach contents of A. gabonensis
The monthly variation in food items of A. gabonensis by number and by occurrence are shown in Table  2 . Algae were the most important food item eaten by the species during the period of study. The algae were most preferred in April when it constituted 73.6% by number and 99.5% by occurrence. This was followed by diatoms, which were observed throughout the study but mostly in January, June, November and December, when they account for 26.4%, 23.4%, 24.6% and 20.7% by number, and 85.5%, 41.2%, 42.0% and 78.0% by occurrence, respectively. Insect parts were mostly found in the stomach of the prawns in January, March, June and December, which accounted for 29.9%, 29.2%, 29.5% and 26.4% by number and 80.0%, 82.0%, 84.6%, 74.0% and 92.0% by occurrence, respectively. The stomach contents also varied with size. The prawn was grouped into three size groups. The smallest size was 2.0-5.9 cm total length, medium size 6.0-10.9 cm total length and largest size was 11.0-14.0 cm. The food items in relation to size are shown in Fig. 1, 2 and 3 . There were no differences in food habits of the size groups as algae, insect parts, sand grains and organic detritus were present in their stomachs, irrespective of size. It was, however, observed that algae was the most consumed food item in the smallest prawns (2.0-5.9 cm), accounting for 86.1% by number and 90.7% by occurrence, while it accounted for 60.0% by number and 61.2% by occurrence in medium size groups (6.0-10.9 cm), and 48.5% by number and 47.0% by occurrence in large size group (11.0-14.0 cm). Organic detritus were found in the stomach of all size groups but sand grains were absent in the stomach of small size groups. The food items found in the stomach of A. gabonensis were categorized into four groups. These were algae, diatoms, insect parts and organic detritus. The food mostly eaten by the species were algae followed by organic detritus. Among the algae species, Scenedesmus quaricauda was the most preferred food item followed by spirogyra. Diatoms were next to the green algae with Pinnularia interupta being most preferred. The insect parts were most eaten by large sized prawns. A. gabonensis could, therefore, be an omnivorous-detritivore as have been reported by Adetayo & Kusemiju (1994) for a similar species P. notialis, and the presence of insect parts showed that the prawn could be predatory. This observation also agrees with the work of Lee et al. (1980) who reported that the prawns Macobrachium sp. were omnivorous and that their diet included algae, insect parts, plant parts and other animals. New (1990) observed that prawns, were detrivorous and omnivorous and that the food items found in the stomach of A. gabonensis were routinely consumed by young penaeids.
